INTRODUCTION
Self-management (SM) programmes are structured interventions that explicitly aim to improve the way individuals self-manage chronic conditions, optimise their health and live well. 1 These programmes are complex interventions because they often involve multiple topic areas, formats and components (facilitators, participants, family members, technology) that interact over a period of time as the participants move back and forth between intervention processes and day-to-day life. 2 Moreover, the programmes are often tailored to specific population groups, chronic conditions and/or settings and can produce a range of different results (eg, behaviour, psychosocial, physiological, utilisation outcomes, etc).
SM programmes are increasingly viewed as important healthcare interventions that can help address the complex individual, social and economic impacts of chronic conditions by improving quality of life for patients and reducing the need for intensive chronic condition management services in healthcare systems. 3 4 However, there are serious questions about the overall impact of these programmes on disadvantaged and underserved populations, in terms of their capacity to engage with and receive the benefits from these initiatives. 5 Studies have frequently shown that these groups have less access, lower rates of participation and much higher rates of attrition in SM programmes than other less vulnerable and more affluent groups. [6] [7] [8] Yet, they have a higher prevalence of chronic conditions, more difficulties managing long-term illness and worse outcomes 9 ; all of which place greater strain on healthcare system resources. 10 In the last decade there has been rapid growth in the number and kind of programmes available, and in the amount of funding for SM support initiatives. 4 11-13 Clinicians and policymakers are increasingly faced with the challenges of deciding which kind of SM programme to implement with which populations, necessitating the need for synthesised evidence that can be used in decisionmaking processes. In particular, there is an urgent need for knowledge on how SM interventions work for disadvantaged populations. In the words of a local consultant in Geriatric medicine: knowledge exchange is better transferred through understanding the context of the person one is living or working with ... However, current reviews of the literature don't address those populations or their realities. Although studies on SM interventions originally relied on data derived mainly from white, well educated, female populations, [14] [15] [16] [17] the field of SM research has been shifting in recent years in that we now have a substantial number of studies exploring the effectiveness of SM interventions for a range of disadvantaged populations. Not surprisingly, this has led to an increase in the number of systematic reviews on SM interventions tested in populations with a range of different chronic conditions and demographic profiles. [18] [19] [20] [21] Some recently published systematic reviews suggest that SM programmes may be effective and help reduce inequities for disadvantaged populations. 22 23 However, with few exceptions, 19 24 most of the syntheses focus on the effectiveness of SM interventions and do not consider the complex interplay between participants, implementation contexts and processes that can greatly influence intervention results. Contextual factors, such as level of health literacy, culture and economic status influence both SM behaviour and how SM interventions work in real life for disadvantaged groups. 6 8 19 22 These syntheses also fail to consider the multilevel components of SM interventions or the diversity found in delivery formats, content, facilitators and settings, all of which are necessary considerations in understanding what affects differences in programme outcomes. What is missing, due to the methodological approach of traditional knowledge syntheses, is information on the underlying causal mechanisms that drive programme success or failure, as well as information on how different implementation contexts impact on the efficacy of these mechanisms.
Aims, research questions and objectives
To address the need for better understanding these underlying mechanisms and context-relevant knowledge, we are conducting a realist synthesis (RS) of evidence on SM interventions for disadvantaged populations living with chronic conditions. The project aims to determine the key features of context (eg, personal characteristics, setting of interventions), intervention (eg, cultural adaptations) and mechanisms (eg, engagement processes, understanding processes) that produce specific outcomes (eg, behaviours, physiological and psychosocial outcomes) for disadvantaged populations. The primary research question guiding this synthesis is: What are the key mechanisms operating in chronic condition SM interventions among disadvantaged populations? Secondary questions include: What contextual features enable or constrain how certain SM interventions work for different disadvantaged populations? What are the key causal mechanisms responsible for particular outcomes? How do SM intervention components and processes trigger mechanisms in particular contexts? How do barriers and enablers influence SM intervention mechanisms and outcomes for disadvantaged populations?
The main objectives of this project are: (1) to develop a programme theory of how SM interventions might succeed for particular disadvantaged groups by triggering specific mechanisms in specific contexts; (2) to develop recommendations for how the findings of the study can be used to assist decision makers in developing and implementing SM interventions in specific populations; (3) to foster and strengthen partnerships among healthcare professionals, policy developers, decision makers and researchers by nurturing multisectorial engagement throughout the research process; (4) to learn from international, national and local knowledge and experience on SM interventions for disadvantaged groups and (5) to identify a research agenda for researchers and funders that addresses gaps that emerge from the synthesis.
Research team
The project team is comprised of three international researchers (Canada, the USA, the UK and Australia), five local knowledge-users, one information scientist, a research manager, a PhD student and an RS consultant (see table 1 ).
Knowledge user team members have been actively engaged in all aspects of the project in keeping with an integrated approach to knowledge translation. 25 The majority of team members have participated in training workshops and based on individual preferences and expertise they have engaged in grant proposal writing and development of literature search and screening strategies. To date, we have benefited greatly from knowledge users' front-line experience and knowledge of SM and disadvantaged populations. In particular, programme managers and clinicians are providing important insights into how SM interventions work in practice which will help us to identify important mechanisms and guide the programme theory development process.
METHODS AND ANALYSIS Realist synthesis methodology
The RS approach is well suited to the specific aims and objectives of our research project because it is designed for synthesising knowledge on multifaceted interventions and provides an approach for considering the complex interplay between individual and social factors that influence intervention processes and beneficial outcomes for disadvantaged populations. 26 27 Moreover, it values all forms of evidence and enables our research to be grounded in the knowledge and expertise of knowledge users with first-hand experience of the interventions and populations. 27 The main goal of our RS is to produce an explanatory analysis of how SM interventions work, for which disadvantaged groups, in what circumstances and in what respects. All interventions including SM ones are based on particular understandings of how they work and this needs to be illuminated and tested to see if it reflects the evidence we find. If not, we will generate a revised understanding of how SM interventions work relative to the circumstances and populations of interest. 26 As described in the seminal work of Pawson, Greenhalgh, Harvey and Walshe, 27 the RS entails five iterative processes: (1) identifying the programme theory for SM interventions and candidate middle-range theories; (2) searching for evidence; (3) appraising the evidence and extracting data; (4) synthesising and interpreting the findings and (5) disseminating results.
Identifying programme theory and candidate middle-range theories To surface a preliminary programme theory about how SM interventions are supposed to work, we will bring our team together for a series of brainstorming sessions. Our aim will be to illuminate the important interactions between different environmental, organisational and personal implementation factors (context-C), and intervention resources that trigger participants' responses (mechanisms-M) to produce changes in behaviour and/or biopsychosocial states (outcomes-O), that is, the CMO configurations operating in the intervention processes. 28 During this process, we will map out the imagined journey that an individual takes over time, starting with accessing the SM programme to participating in group or individual sessions that involve moving back and forth between the programme and daily life settings. We will try to identify all the contextual factors that we feel influence an individual's intervention experience and all the potential short, middle and longer term outcomes of an SM intervention. Throughout these meetings, the goal will be to hypothesise about key relationships between important contextual elements for our populations of interest and intervention implementation, mechanisms mediating intervention resources, and participants' responses and final health outcomes.
The team will also explore potential theories that could provide an explanation for the hypothesised mechanisms of action identified in our brainstorming sessions. 29 We will try to identify 'candidate middle-range theories' that are concrete enough to provide explanations for what is observed in the evidence and generalisable enough to be applied to a range of different interventions. 30 We will conduct literature searches for concepts related to SM interventions (concept mining) and for any middle-range theories that might help to illuminate key mechanisms for behaviour change processes in disadvantaged populations using SM interventions (theory mining). After compiling a list of relevant concepts and candidate theories we will map them against the CMO configurations identified in our programme theory brainstorming sessions. Akin to the programme theory, the list of candidate middle-range theories is expected to evolve as the review moves forward; new relevant theories may emerge from the data or we may need to search for new theories that explain newly discovered mechanisms. 29 31 Searching and screening for evidence Subsequently, we will use a purposive sampling strategy to find sufficient and relevant empirical evidence to 26 In addition to a search of the academic peer-reviewed literature, we will conduct a grey literature search to capture a wide array of empirical evidence, which will include theses, dissertations, and evaluation or implementation reports. We feel it is important to capture potentially relevant work being carried out with disadvantaged populations that might not have occurred in environments with research and publication priorities.
The academic and grey literature searches will be conducted by the team under the guidance of two information scientists. The searches will be limited to English language sources, and to documents published after January 2002, because research on SM interventions in disadvantaged populations is a fairly recent development. The inclusion criteria will be SM interventions for adults aged 18 years and over living with one or more of the following chronic conditions: diabetes, hypertension, heart disease, chronic lung disease, depression and other mental health conditions (including mood disorders, anxiety and schizophrenia), rheumatoid arthritis, osteoarthritis, hepatitis C, HIV/AIDS, tuberculosis and/or chronic pain. We selected these conditions either because they have been prioritised by the B.C. Ministry of Health in collaboration with a number of B.C. physician associations and colleges 32 and/or they have been found to be highly prevalent in disadvantaged populations. [33] [34] [35] [36] [37] [38] We have defined 'disadvantage' as well-established social circumstances that have the potential to negatively influence health and well-being for specific individuals or groups compared to the majority of the population. This includes individuals that have low income, low education, live in rural locations, belong to an ethnic minority or indigenous population, are immigrants and/or aged (>65 years). While the use of these types of categories has limitations (eg, not all members of these groups experience social and/or health inequities), we have chosen these sociodemographic characteristics to define our literature search parameters in order to reflect populations that are more likely to be disadvantaged as outlined by the Campbell and Cochrane Equity Methods Group and the Cochrane Public Health Review Group. 39 
Academic literature
The academic literature search strategy that we have developed includes search terms related to (1) SM interventions and programmes, (2) disadvantaged populations of interest and (3) selected chronic conditions (see online supplementary file 1). Based on a pilot search in OvidSP MEDLINE that yielded 422 results, the search strategy was revised to take a more broadly encompassing approach by removing the 'chronic disease' concept as an overarching one and making it one of the possible search terms for a specific chronic condition in question. Using the revised search strategy, we will search for citations of primary studies across five standard bibliographic databases: OvidSP MEDLINE, OvidSP EMBASE, EBSCO CINAHL, EBSCO PsycINFO and ProQuest Sociological Abstracts.
We will conduct a two-stage screening process of the academic literature. For this process, we have developed two screening tools to select studies that match our definitions of SM interventions, chronic conditions and disadvantaged populations. The first tool will be applied to the initial screening of abstracts, while the second tool will be used to screen the resulting full papers (see table 2 ). The tools were piloted on a sample of abstracts and full papers by several team members to ensure that we capture the literature that is most relevant to our research question. The chronic conditions and disadvantaged populations' definitions are the same in both tools. However, in relation to defining SM interventions, the abstract screening tool contains a broad definition since most abstracts have very little detail about the content of the intervention while the full paper screening tool has a more specific definition with specific criteria. We will only include interventions that address one or more of the following life skills: problem-solving, decision-making, resource utilisation, patient-provider relations, taking action, goal setting and/or confidence building mechanisms. This decision was based on a growing consensus in the field that SM interventions differ from patient education strategies because of their patient-centred approach and focus on broader life skills to deal with a range of illness impacts on daily life. 40 In stage 1, two reviewers will independently review all the retrieved abstracts using the abstract screening tool. The principal investigator (PI) will act as the third reviewer when there are discrepancies between the two primary reviewers. The articles that meet the abstract inclusion criteria will be put through a full paper screening process in stage 2. The PI and another team member will screen all the articles using the full paper screening tool and will resolve discrepancies by consensus.
Grey literature
Our grey literature search will include: (1) theses and dissertations and (2) evaluation or implementation reports of SM interventions for disadvantaged populations. Our search strategy for theses and dissertations will mimic the academic literature search. We will search in the ProQuest Dissertations & Theses database, the Theses Canada Portal, and in the DART-Europe E-Theses Portal. The retrieved theses and dissertations will go through a two-stage screening process using the abstract and full text screening tools developed for the academic literature screening.
In collaboration with the research team, a library consultant with expertise in grey literature searches will mine the websites of government health ministries and agencies, health-related research institutes and nongovernment organisations focused on SM of chronic conditions, specific chronic conditions or on health of disadvantaged populations to find implementation and/ or evaluation reports on SM interventions. In addition, we will contact researchers and service providers by email and/or phone in an effort to identify and obtain SM programme documents not publicly available on the internet. The list of researchers and service providers will be developed by: (1) identifying contact persons/ programmes included on Canadian websites of government health ministries and agencies focused on SM and/or chronic condition; (2) soliciting suggestions for potential contacts from the PI's research community and (3) putting out a call through the CHAINContact, Help, Advice and Information Network. Further connections will be solicited by means of snowball sampling through these networks. Literature will be limited to digital documents generated since January 2002 in Canada, Australia, the UK, the USA and Europe. We will screen the full text of all the retrieved reports using the full paper screening tool developed for the academic literature.
Extracting data, appraising evidence and synthesising findings Once we obtain our final sample of documents from the search and screening processes, descriptive information on each of the articles, theses and reports will be compiled in an Excel spreadsheet. This includes basic information to identify the document (eg, ID, title, first author), information about the study (eg, aim, design, population of interest) and information about the intervention (eg, setting, format, components). We will develop a data extraction form to aid in this process. We expect that this descriptive information will help us to track each article during data synthesis and allow us to group study based on specific population, settings, intervention features, chronic condition elements or other features if required in the analytical process.
Then, we will conduct the data extraction process to obtain evidence to test and complement our preliminary programme theory. Two team members will review each document, annotating them and creating diagrams that describe the observed context, mechanisms, outcomes and CMO configurations using a CMO analysis template. Reviewers will also appraise each document, ranking them as low, medium or high in terms of 'fit for purpose', that is, assessing how useful and relevant the data is to the emerging analysis and how the study will contribute to theory testing. 26 41 Documents will be prioritised for data extraction according to their ranking.
Textual data from the sample documents will be extracted and coded using NVivo V.10 software. Our coding structure will be based on context, mechanism and outcome elements from our programme and candidate middle-range theories (deductive codes) and will be continually updated based on new codes that emerge from the evidence during the data extraction process (inductive codes). The software will allow us to organise the evidence into manageable and searchable pieces of information across CMO categories. This will facilitate conceptual analysis of CMO configurations and allow us to have easy access to direct quotes to present our research findings. NVivo has been previously used in realist syntheses to easily access coded sections of text and use them for analysis, team discussions and manuscripts writing. 29 As we move through the data extraction process, the team will continually synthesise and interpret emerging findings on CMO configurations within and across studies. We will also continue searching for middle-range theories that can shed light on the complex interactions between the elements in these configurations. These findings will help us reformulate the preliminary programme theory and develop a refined explanation of how SM interventions work for disadvantaged populations. 
DISSEMINATION
The RS approach will allow us to use the existing body of evidence to produce an explanatory understanding of how SM interventions work for disadvantaged populations and provide insights into how different contexts and intervention strategies interact with individual learning and behaviour change processes. Given that clinicians and policy makers are engaged in our research process, knowledge is being exchanged on an ongoing basis as we all learn together over time. We anticipate that the biggest impact of our collective work will occur as we identify and share important learnings about SM interventions and disadvantaged populations and bring this evolving knowledge into our workplaces and planning processes. Our results will be important for people working in chronic condition management and needing to make decision about which SM programmes they should implement for which groups in which settings. The findings will also be of value for SM intervention developers who need insights into how these kinds of interventions may work for diverse groups. Further, results will benefit medical researchers who want to direct their efforts towards current gaps in SM intervention knowledge for disadvantaged populations in order to advance the SM field. Broader research impacts outside of our team and study jurisdiction may occur when final outcomes of the study are distributed in academic ( published manuscripts and presentations) and lay formats ( policy briefs, webinars and resource tools).
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